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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance plant efficiency, 
by providing a device for reforming fuel gas into 
hydrogen-contained anode gas in place of a reformer. 
SOLUTION: This device is equipped with a fuel cell 20 
composed of a cathode and anode for generating power 
from oxygen-contained cathode gas and hydrogen- 
contained anode gas, a fuel preheater 36 for burning part 
of cathode exhaust gas exhausted from the cathode and 
anode exhaust gas exhausted from the anode and 
heating steam-contained fuel gas by heat thereby 
generated, a mixer 38 for partially oxidizing the heated 
fuel gas from the fuel preheater 36 by adding oxygen to 
it and supplying the hydrogen-contained anode gas to 
the anode, and a circulation line 3 for mixing combustion 
exhaust gas of the fuel preheater 36 and air into part of 
the cathode exhaust gas and circulating it through the 
cathode. 
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[Claims] and Paragraphs [0012]-[0013] 
[Claims] 

[Claim 1] A fuel cell electric-power generator which reforms fuel by 
partial oxidation, comprising: 

a fuel cell including a cathode and an anode, for generating electric 
power using a cathode gas containing oxygen and an anode gas containing 
hydrogen; 

a fuel preheater for combusting part of a cathode exhaust gas 
exhausted from the cathode and an anode exhaust gas exhausted from the 
anode and heating a fuel gas containing water vapor by heat generated 
from the combustion; 

a mixer for adding oxygen to a heating fuel gas from the fuel 
heater to partially oxidizing the fuel gas and supplying the anode gas 
containing hydrogen to the anode; and 

a circulating line for mixing a combustion exhaust gas from the 
fuel preheater and air with part of the cathode exhaust gas and circulating 
the thus obtained gaseous mixture in the cathode. 

Paragraphs [0012]-[0013] 

[0012] In the mixer 38, an anode gas containing a carbon monoxide gas 
and a hydrogen gas is generated in such a manner that a fuel gas (main 
ingredient is methane CH4) containing water vapor is partially oxidized 
with oxygen in the air in the following chemical reaction. 

CH4 + I/2O2 + H 2 0 -> CO + 2H 2 + H 2 0 • • • (1) 
A partial oxidation catalyst with a low pressure loss is deposited in 
the mixer 38 in order to promote the partial oxidation. 
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[0013] City gas made up of natural gas is supplied from a fuel gas line 1 
and is desulfurized by a desulfurizer 26 and then is mixed with steam from 
a steam line 9, is heated by the fuel heater 36 and is entered into the 
mixture 38. Air from an air branch line 10 branching from the air line 8 
and the heated fuel gas become an anode gas in the mixer 38 by the 
chemical reaction expressed by the formula (1) and is supplied to the 
anode of the fuel cell 20 through an anode gas line 2. The amount of air 
from the air branch line 10 is adjusted by a flow rate control valve 42. A 
carbon dioxide gas from the carbon dioxide gas line 7, air from the air line 
8, and the cathode exhaust gas from the circulating line 3 are mixed to 
produce a cathode gas and this cathode gas is supplied to the cathode of 
the fuel cell 20 by the carbon dioxide gas recycle blower 32. The fuel 
cell 20 generates electric power upon receipt of the anode gas and cathode 
gas. An anode exhaust gas containing steam and an unburned component 
is exhausted by the reaction in the anode and is supplied to the catalytic 
combustor 23 through the anode exhaust gas line 4. Part of the cathode 
exhaust gas generated by the reaction in the cathode is circulated into the 
cathode through the circulating line 3 and other part thereof is supplied to 
the catalytic combustor 23 through a cathode exhaust gas line 5 and the 
rest thereof is supplied to an exhaust heat utilizing line 6. 
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